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V*. 



m & *• * 



JK> irCACD3^#> HSAii^Jft> &A CD28 
A CD3 inC*^ JaACD28^pr^^#-^tn:#>i-a^ Fab 

#j c jfdg^W c-rayc #&*P/5Ig£&&®^&. 
I. 

5. i M^i&#-^=#ii : £t#> &&&m§m&immm.w-< pc 

lift, Jn;ACD3^rL#> HSA mmtikffltii CD28 ft#SS$>tlS:#c#C 
i£@M*J/&6<J CEA-TsAb, ^WSEQ ID NO: 4 ffi^fftm.&MFf'^} ° 

6. ~ a.DNApJ^lJ, ^#fiE£^W#^'J^ 1-5 ft— *Plftj#.^=###t 

7. W«^6^DNA^lJ,^^^^y^5fi<3WH#^# fKj DNA 
/^ij, ^^SEQ ID NO^/^ftJ^^^WJ.o 

SEQ ID NO: 1 f^^i^MW^l ° 

9. 5 wj^H##*n;#, ^#^^mMK:A cd3 %-mm& 

WSEQ ID NO: 2 ^f^fi<jM^^^^J» 

9. ^«^WWJSI^ 6 7 ^DNA^U. 

10. mm$t $ fo&^W > ^CEA-TsAb/pTRI. 
12. WJ^^ 11 ltt^£2fflj§&, ^^®lf^ 0 

&±&Mtt&ffa&kffi&&&=.ft£ i tiitett mA^m^^.mmm iptg t- 

30'Ci£#j&i&, J^f^IPTG W*SF»fi£A0.4imnol/inl. 

14. 13 £ + 09£fc±IBM'Ml*IB# 10 All 
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CEA-TsAb/pTRI ftJlKJ^B BL2 1 . 

15. -»MHfc#ttH4*j*tt#W55ri*.' deae WfcTpXift* 

1-5 

17. *tfUg# 16 W^ffl-^te. ^^^^W^^^ffi^^jHtfio 
is. WJg^ i-5e-^WJ^aH4*#tt#«4'J#ffi : J ; ^BRfiS^W , 0W 

i9. mm^ismmm, ^^mm^^mmmmmmM. 
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SEISS&ifc CEA *rt CD 3 #C CD28 #.$l=##i/t'f* 
#C CEA Jft CD3 m CD28 #.4&H«l##i/t#: &#^ltt*£jlt> 3gi£*p£fctti3r 

♦ * 

(APC: Antigen Presenting Cells) MHC/iaMJjftJC'o^!/-^ T £ffl 

^MWttiNifcte-^^H 1 S# c^n B7) t ^^m^WJ^fa^^^ (ip 

cd28) tes^ffl, ^ssrut-s, bp»j^-^#3h^o -mk%, a 

fe&M—ln^ . B^it^ T *fflJ& (Baxter & Hodgkin, 2002 ; Bernard et 
al. , 2002) » 

T MM^^QftWi^t ^^14 T iGil (CTL: Cytotoxic T 
Lymphocytes) #HMr&T*fflflfe (TH: T help cells)- CTL *ffl^*ffl 

M&?5iW)3E:M$t&mM, rfD TH MMM&<frWmMm : ¥- (£p IL-2^> 

m2.mMMmfliz.ttm, iM^cTiMMW)m , &> ru^#-^aa;m^^ *t 
m&M&mr^mfrfeffifftfiM^m^ (foss, 2002) 

(Daniel et al. , 1998;Holliger et al. , 1999;Loffler et 
al. , 2000;Manzke et al. , 2001 ;Manzke et al. , 2001 ; Dreier et 
al. , 2002;Dreier et al. , 2003 ; Lof f ler et al.,2003;Min 
Fang, 2003; Fang et al. , 2004) „ BWftt«$dgBM3Pj, »£#4W 



1 



1040179 



SoimM^ T m^mmf'^.Um^^mmntZ (MOD: activation 
induced cell death) ^M^M^^^^Jfe^^ffl^m'(Daniel et 

al. , 1998) = 

frf*. CD28 5R«r»«C#- «F^ttW**/t CD3 5R«r^St#W«" 

et al.,2001;Kodama et al. . 2002) . 3Ktt1£«. S#ttfl6**#*** 

(JH^ffiJSU CD3^cTCR, CD28) ^H#^Ja# (TsAb: tri-specific 
antibody) »^«H4»#tt#^***^W#»«P*^*^ 

H»»tt#W42JlTHftli5ffl. 4fc^fllKM(Jung et al. , 1991;Tutt 
et al., 1991; French, 1998; Wong et al. , 2000) , »@X^I^^#M 
(Atwell et al..'l999:Dolezal et al. , 2000; Schoon jans et 
al 2000; Schoon jans et al. , 2000;Kortt et al. , 2001; Schoon jans et 
al 2001-Willems et al. , 2003) fP^@X^#-^I* ^^^M (Song et 
al.', 2003; Zhang et al. , 2003) . X+»H#»ttH4Wtt#W**^ 

^WABft^ftWJtT-sH'ttHXSttffltWltt CD3 8t CD28 #- 

tt=«JMft# (Song et al. , 2003; Zhang et al. , 2003) , #J.B#.iiE»l»$ 

(carcinoma embryonic antigen) *r* «W**^* (Shi et 
al. , 1983;Ganjei et al. , 1988;Horie et al. , 1996;Kuo et al. , 1996;Feil 
et al. , 1.999;Tomita et al. , 2000 ; Kammerer et al. , 2003) , 
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CEA £a CD3 ffi CD28 *@IS4MI=*I##«;#: CEA-TsAb, 

Jft CD3 ft CD28 ^@I^M&H##iJi#. 

#^£FfJ£|tt CEA-TsAb ^ftjifc CEA RSMMIffittW&a^/*?!) 

( SEQ ID NO : 1 ) *H T : 

QVQLQQSGAELMKPGASVKISCKATGYTFSDYWIEWVKQRPGHGLEWIGEILPGSGRTDYNER 

FKGKATFTGDVSSNTAYMKLSSLTSEDSAVYYCATGTTPFGYWGQGTLVTVSATSTPSHNSHQ 

VPSAGGPTANSGSRDIVLTQSPASLAVSLGQRATISCRASQSVSTSSYTYMHWYQQKPGQPPK 

LLIKYASNLESGVPARFSGSGSGTDFTLNIHPVEEEDTAYYYCQHSWEIPRTFGGGTKLEIK 

#2£Bj0n£itt CEA-TsAb ^#JirC CD3 BUB^fiStt^WfiCSK/! 5 <SEQ 

ID NO: 2 ) ^ T 

EVKLVESGPELVKPGASMKISCKASGYSFTGYTMNWKQSHGKNLEWMGLINPYKGVSTYNQK 

FKDKATLTVDKSSSTAYMELLSLTSEDSAVYYCARSGYYGDSDWYFDVWGAGTSVTVSSTSGG 

GGSGGGGSGGGGSSRDIQMTQTTSSLSASLGDRVTISCRASQDIRNYLNWYQQKPDGWKLLI 

YYTSRLHSGVPSKFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPWTFAGGTKLELKRA 

CEA-TsAb tog^KtfflJ (SEQ ID NO:3) #PT: ! 

1 ATGGGTCTCGAGCAGGTGCAGCTGCAGCAGAGCGGTGCGGAACTGATGAA 

5 1 ACCGGGCGCGAGCGTGAAAATCAGCTGCAAAGCGACCGGCTATACCTTCA 

1 0 1 GCGATTATTGGATCGAATGGGTGAAACAGCGTCCGGGTCACGGCCTGGA A 

1 5 1 TGGATCGGTGAAATCCTGCCGGGCAGCGGCCGTACCGACTACAACGAACG 

201 TTTCAAAGGCAAAGCGACCTTCACCGGCGACGTTTCTAGCAACACCGCGT 

2 5 1 ATATGAMCTGTCTAGCCTGACCAGCGAAGATAGCGCGGTGT ATTACTGC 
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15 



20 



25 



30 
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30 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100- 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 
175 



gcgaccggcaccaccccgttcggttactggggtcagggcaccctggttao 
cgtttccgcgactagtaccccgagccataacagccatcaggtgccgaggg 

CGGGCGGCCCGACCGCGAACAGCGGCTCTAGAGACATCGTGCTGACCCAG 

AGCCCGGCGAGCCTGGCGGTGTCTCTGGGTCAGCGTGCGACCATCTCCTG 

CCGTGCTTCCCAGTCCGTTTCCACCTCCTCCTACACCTACATGCACTGGT 

ATCAGCAGAAACCGGGTCAGCCGCCGAAACTGCTGATCAAATATGCGAGC 

AACCTGGAATCTGGTGTGCCGGCGCGTTTCAGCGGTTCTGGCAGCGGCAC 

CGACTTCACCCTGAACATCCACCCGGTGGAAGAAGAAGATACCGCGTATT 

ACTATTGCCAGCACTCTTGGGAAATCCCGCGTACCTTCGGTGGCGGCACC 

AAACTGGAAATCAAAGAATTCAACAGCACGTACCGGGTTGTAAGCGTCCT 

CACCGTACTGCACCAGGACTGGCTGAATGGCAAGGAATACAAATGCAAGA 

GTACTGAGGTGAAGCTGGTGGAGTCTGGACCTGAGCTGGTGAAGCCTGGA 

GCTTCAATGAAGATATCCTGCAAGGCTTCTGGTTACTCATTCACTGGCTA 

CACCATGAACTGGGTGAAGCAGAGTCATGGAAAGAACCTTGAGTGGATGG 

GACTTATTAATCCTTACAAAGGTGTTAGTACCTACAACCAGAAGTTCMG 

GACAAGGCCACATTAACTGTAGACAAGTCATCCAGCACAGCCTACATGGA 

ACTCCTCAGTCTGACATCTGAGGACTCTGCAGTCTATTACTGTGCAAGAT 

CGGGGTACTACGGTGATAGTGACTGGTACTTCGATGTCTGGGGCGCAGGA 

ACCTCAGTCACTGTCTCCTCAACTAGTGGTGGTGGTGGTTCTGGTGGTGG 

TGGTTCTGGTGGTGGTGGTTCTTCTAGAGACATCCAGATGACCCAGACCA 

CATCCTCCCTGTCTGCCTCTCTGGGAGACAGAGTCACCATCAGTTGCAGG 

GCMGTCAGGACATTAGAMTTATTTAAACTGGTATCAACAGAAACCAGA 

TGGAACTGTTAAACTCCTGATCTACTACACATCAAGATTACACTCAGGAG 

TCCCATCAAAGTTCAGTGGCAGTGGGTCTGGAACAGATTATTCTCTCACC 

ATTAGCAACCTGGAGCAAGAGGATATTGCCACTTACTTTTGCCAACAGGG- 

TAATACGCTTCCGTGGACGTTCGCTGGAGGCACCAAACTGGAACTGAAGC 1 

GCGCTGTCGACTTCCAGAATGCGCTGCTGGTTCGTTACACCAAGAAAG'rA 

CCCCAAGTGTCAACTCCAACTCCTGTAGAGGTCTCACATATGCAGCi'i'ACA 

GCTACAGGAATCTGGTCCGGGTCTGGTAAAACCGTCTCAGACCCTGTCTC 

TGACCTGTACCGTATCTGGTTTCTCTCTGTCTGACTATGGTGTTCATTGG 
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1801 . gtacgtcagccgccaggtaaaggtctggaatgtctgggtgtaatatgggg 
1851 tggaggcacgaattataattcggctctcatgtccagacgtgtaacctctt' 
1901 ccgacgatacctctaaaaatcagttctctctgaaactgtcttccgtacac 
1951 accgctgtatactattgtgctcgttcctattactattctatggactactg 
200 1 gggtcagggcaccctggtmccgtatcttccggtaccgaacaaaaactoa 

2051 tctcagaagaggatctgaatggggccgcacatcatcatc ACCATCACG AG 

2101 CAA 

&&Wffi3&&} CEA-TsAb MmmmFT'^} (SEQ ID N0:4) #PT: 

mgleqvqlqqsgaelmkpgasvkisckatgytfsdywiewvkqrpghglewigeilpgsgrtd 
ynerfkgkatftgdvssntaymklssltsedsavyycatgttpfgywgqgtlvtvsatstpsh 
nshqvpsaggptansgsrdivltqspaslavslgqratiscrasqsvstssytymhwyqqkpg 
qppkllikyasnlesgvparfsgsgsgtdftlnihpveeedtayyycqhsweiprtfgggtkl 
eikefnstyrwsvltvlhqdwlngkeykckstevklvesgpelvkpgasmkisckasgysft 
gytmnwvkqshgknlewmglinpykgvstynqkfkdkatltvdkssstaymellsltsedsav 
yycarsgyygdsdwyfdvwgagtsvtvsstsggggsggggsggggssrdiqmtqttsslsasl 
gdrvtiscrasqdirnylnwyqqkpdgtvklliyytsrlhsgvpskfsgsgsgtoysi;risnl 

EQEDIATYFCQQGNTLPWTFAGGTKLELKRAVDFQNALLVRYTKKVPQVSTPTPVEVSHMQVQ 
LQESGPGLVKPSQTLSLTCTVSGFSLSDYGVHWVRQPPGKGLECLGVIWGGGTNYNSALMSRR 
VTSSDDTSKNQFSLKLSSVDTAVYYCARSYYYSMDYWGQGTLVTVSSGTEQKLISEEDLNGAA 

HHHHHHEQ 
CEA-TsAb/pTRI , 

4 

mm. 

&if&.m$i%— ^r—n^m deae mTktt&wBmtt, 
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m 1. aySfitt PCR BttfeJB^ftft CEA-TsAb Wgc^:&tiK>7.^ DNA 
WfctSISfffl, ^f^Hf 2, 3, 4, 5, 6, 7, 8, 9, 10, II ftMtt&MT 

^J*W^*3Rft#K>i-it. ^#A, B. C. D, E, ^s,$c^i> i:u in> 



IVW^UP, DOWN^^WSlitg't'W + ra^, ^ WHOLE f«*£ 

2. g§ PCR m&f8^$}& CEA-TsAb tfmVf&3lBM& DNA #g 
ftSfcJg»&»&56. ^it: S# PCRtffclg/^; D12000DNA 



|4, 4^S| CEA-TsAb Wtftf^iaSIBl ffl . 

5. ffl^foM CEA-TsAb ffi&<pm$>W%nfo&!&&W)^ CEA-TsAb 



6. CEA-TsAb ^+^4>fB]^Sl^tlW^M^^«{, 

1 ttttt PTRI PCR ftflti ^Mffi CD28.VH/pTRI 

^J^W PCR S 3 lUMfi CD3 scFv/CD28 VH/pTRI 



PCR |g 4 LUM*4 CEA -TsAb/pTRI %W&& PCR 

^jcii: DL2000 DNA 4HPJt*5»fc C;fc5£^£$J^) 

S 7. SfcJBSS PCR Hfft^^-^Jt CEA-TsAb DNA 

firsts®. 1-22 ##Jf^JS^*&&ft^J*&*^&# s. 

A> B, C, D> E. Fs G> H, 1, J\ K, a, b, c> d, e, f> g, v&Tl - 



n> iik iv^n#^up> down ^HWft^ftj&iie^ to 

WHOLE tt$t&J ec QB, 

8. s#. pcr mmmTifcn&i.cEA dna ^aw^ssr 

mM 1 5FP 9 %1 DNA #^g**?£ DL2000; ?«. 

2-5 ^^^as^sw+w^ i> n, in *n iv; 6 m 7 ttMMq 

litStt+fUi* 6 * UP DOWNi &3tt 8 ^^-fe^-^trt^^gc WHOLE. 

9. f&«§-^ CEA-TsAb JSrt^TiF*iSWSDS-PAGE^^, « 
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m 10. f«T5f-f^fe CEA-TsAb Western blot Sfcig 1: 

e^-?S#?t (NEB ); 2: CEA-TsAb/pTRI ^ii/^tl^H^K^; 
^13: pTRI ^mW^J^WMPUfe; ^314: CEA-TsAb/pTRI 
WdmF s ±M; $KW5: pTRI Si^^&r^^/^?*" 

11. DEAEPJ&^£&^^*ttSDSHPAGE^£, pTRI £ 
^^ii^tl^^vt; fti£2i CEA-TsAb^fe^^^i^t; #Rit3: 

DEAE PJ^^^4t3Stt^^; DEAE PJ!&T£&264 NaCl 

&i&5t DEAE m^^Wk^VG NaOH$fcJ!fc&#; t;]cit 6: 
ffia^lt <J»g±Jfc£4&ifc^Wft#f>- flfr*#T*B3> CEA-TsAb fepMfr 

-fctK 

rn o 

12. CEA-TsAb ftj ELISA ffl + ttffi^*±IT^»J^ 
MfJ^*- ^ffl^: 10pg/ml Jurkat 

lug/ml CEAfttfi 1 u g/mlCD28 miB&lBUsfe: ^ 

CEA-TsAb ^^^#p^i!l^^m» 
»trt# CEA-TsAb ^3#^pi!!l^^^c 

S 14. CEA-TsAb X* Jurkat gfflflfrfn PBMC FACS 
*^R»to'*£^nlfc# CEA-TsAb hWJM#M^^, ^HBrBB&fft 
i!#^^^PJt1# CEA-TsAb ^#p a «$!l/£i£Jilo 

m 15- MTT yi^lJ^FIU^lGy:^ CEA-TsAb tf-#fi?J T ^BM^VM' 

«an&«*w**. s^fttt^ai^WH^^nsfcfttt ce/t-iojb, d 

S 16. MTT 1&$iJ#C#*fog>tt CEA-TsAb ^#fi<] T ^BM^JJW ^ 
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6 g/ml-12 g/ml Z®, ##jfcffi#^#t#$fcj£ft*B^, & 12 g/ml H, 

■ ^^m&mm: &tm 2 8 ##^*^#&&ie*b^, m 750n g /mi 

Bt##3M£¥:tf&; £ 24ng/ml-750ng/ral £|hJ, 

Jft#*&K:ft*B^, £ 24ng/ml ^t4: «F#aMft 

1. 5 g/ml-12 g/ml £ff) , SI JgJft#&MiEffl^3Bfc. # 1- 5 g/ml 
teSI*^, RfrS2i SI J?ife#»Mft*B^2£ifc, # 47ng/ml 2&6&S!j« 
A; m& 3: &'b=f- 47ng/ml Itf, SI iftf^jftSMIEffl^ifc, t± 0. 7ng/ml 
Jtf SI 

S 18. CEA-TsAb^^T^E^^#r^^^^M3im j ^W^^B0 
■iam C~), A: SW1116 Iffllfi 20 /jNBtB^ffl«^; B-I: #cJ&& 

IBfcfc^ 5 SW1116 ^fflJIS^a PBMC mm, CEA-TsAb 

1 g/ml) ^fP?W 20 /jN^^t^R^t55Rfrgtfill##ailia^. B: 

S 19. CEA-TsAb^^T#G^S^^t^JlfiW#ffl« ! J^®' ± 
ffl: CEA-TsAb ^fi; T@: CEA-TsAb ^£l*0l«lftf1='ffl«!j: 
CEA-TsAb -if J#*t*fflJ»l CTL gfflJS##g£-£-, ^ilil^ CTL *fflM#;f£ 

S20. PI ifiJ FITC-Annexin V 3R«HBtt3^<5&WlM , «raiia (SW1116) ftt 

mm cm^^mm> mmmtimmm^mmtimm^; n 2 m%m& 

kft&'&M&i$&>%3 ^^^Mfelf^.Bl ^J^ffl Leica 

r 

qfish ###fmW^&^^3fc&#&tf 

®21. PI W FITC-Annexin V «^T3«^W*F*ailS CSW1116) 60 
FACS^«^^,«^|W|ailfi^a5^^BJBi§--1 v 5>E : 2£ TEX Low Left, 
LL) Cviable cells), ^TE(Low Right, LR^^MMtimm 
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(early apoptosis cells) > £±E(Up Left, UL) (necrosis 
cells). ;£±Ix (Up Right, UR)^B&JTOt:*fflfl& (late apoptosis cells)., 
^^jn#L#£a (SW1116+PBMC): STE 90.17%, STE 1.66%, £.±K 

5. 94%, ?&±E 2. 23%; » 50ng/ml CEA-TsAb (SW1 116+PBMC+CEA-TsAb); 
3ETE 52. 83%, ^TE16. 12%, £±1x9.80%, £±E 21. 25%. 



mmtifc CEA ft CD3 irC CD28 ^=«F^Jft#*m«FHfl'Jft#JtSaai±W 
ft^tt (FCi£^Jft^HSAi£M*0 (Min Fang, 2003)$ ^-^^.M 
^^ftH^^i/t-f*. RTl^^EigJit^fit) C $»#q c-myc ^SJM 
|g^((His) B -tag)(Hengen, 1995; Fan et al. , 1998) , m^m&MmW 
mt, -feRT^iP. ^Hjf+^^a^r^S^^^S (scFv: single 
chain fragment of variable region), ifC# Fab #®sEWi/i##J9: ( VH 
S£VL) e %&W&> CEA-TsAb CEA scFvs tft CD3scFv mtK CP28 VH 

FC &&Jtt5fP HSA C c-mjjc 

( (His) .-tag) fiSII'o T£ffc#=HrW IsATtfc^ : 

^^w^jr^wmffl^stis. cea, ctl 

0.4mM W IPTG «#p3*-f» HM^lWf » £ 30'C^*Wf #J36£H 
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^ftiJISa-iiiW pH Hi (pH8.0), s» Ji^EflS RT*^3&? ec 4» . 

deae &m=p$mm$r, itjiy-mm&mmmmft deae e±, 

|g^±^ffi PCR W^Tte. r^ttjmCD28 M^ftlft^ DNA Jtll: CD28 vh, 

mmft&nwttwiw&&£&% Ndei/K P ni>, mm.tr m&iti 
cds s$.mKfcM*sm dna iiw&£ra^fts&w#.£®&37 

Seal/Sail; f?^BWftfH*±i2JTCEA scFv U&oI/tfccRI) . Mfu'&M— 

CD28 j£^=##ifrf*: CEA-TsAb. 

# CEA-TsAb/pTRI $tA*JgfFB BL21(DE3)^, m? IPTG te^^-f 

^iij^^^vt^a-^DEAEPj^T-^/s, smvxmmp 
%kmm&%&!RW B.m (elisa) ^cEA-TsAb m^mmm^ 

CEA-TsAb^^#iBFITCB^^»^^ < FACS) ® 

mmmmm^^'B.; %m mtt >m&» cEA-TsAb m&r^^ t 
^f&iia+jwwauia^^i MTT CEA-TsAb m&mft 

ffi PI/annexin-V ^fe FACS WM CEA-TsAb IMfcj**^ T 

CEA fiy«*fflJ3&, ^KWtlW**. |w)Ht^ffl^^MMid^±^ 

i. pcr #fs«^t&3SH«p^fl«s*# ptri w^aflHfc 
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1. 5' -TAT ACC ATG GGT CTC GAG- 3 ' (SEQ ID NO: 5) 

2. 5' -TAT ACC ATG GGT CTC GAG ATG TAC CCG CGC GGT AAC ACT AGT GAA 
TTC AAC AGC ACG TA-3' (SEQ ID NO: 6) 

3. 5' -AGC CAG TCC TGG TGC AGT ACG GTG AGG ACG CTT AC A ACC CGG TAC 
GTG CTG TTG AAT TC-3' (SEQ ID NO: 7) 

4. 5 ' -CTG CAC CAG GAC TGG CTG AAT GGC AAG GAA TAC AAA TGC AAG AGT 
ACT TCT AGA ATG TA-3' (SEQ ID NO: 8) j 

5. 5' -CGA ACC AGC AGC GCA TTC TGG AAG TCG ACG TTA CCG CGC GGG TAC 
ATT CTA GAA GTA CT-3' (SEQ ID NO: 9) 

6. 5' -AAT GCG CTG CTG GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA 
ACT CCA ACT CCT GT-3' (SEQ ID NO: 10) 

7. 5' -GCG GTA CCG TTA CCG CGC GGG TAC ATC ATA TGT GAG ACC TCT ACA 
GGA GTT GGA GTT GA-3' (SEQ ID NO: 11) 

8. 5' -CGC GGT AAC GGT ACC GCG CTG GAA GTT GAC GAA ACC TAC GTT CCG 
AAA GAA TTT AAC GC-3' (SEQ ID NO: 12) 

9. 5' -TCG CTA GCC CCA TCC GCG GGA TGT CAG CGT GGA AGG TGA AGG TTT 
CCG CGT TAA ATT CTT TCG G-3' (SEQ ID NO: 13) 

10. 5' -ATC GAG CTC ATG TAC CCG CGC GGT AAC GCT AGC GAA CAA AAA 
CTC ATC TCA GAA GAG GA-3' (SEQ ID NO: 14) 

11. 5' -TA TTG CTC GTG ATG GTG ATG ATG ATG TGC GGC CCC ATT CAG 
ATC CTC TTC TGA GAT GAG-3' (SEQ ID NO: 15) 

12. 5' -CTC GAC GGA TCC TTA TTG CTC GTG ATG GTG-3 ' (SEQIDN0:16) 

J*lfi*fh mil 2 ^ lOXPCR^M; 2.1 dNTPs (## 

2« n ol/nil) <*«S^«tt*^«1)i 0.3U1 Taq (1U) <*fc!S£ttlfc* 

£•*)); 7X14 lil. 
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94*C^14l 94*C^'t4 30 #; 45 °C 31^30^; 72TCjbl# 30 # 5 

SfcfTiO'MJtJF. 

^J&J&r*^ A (tff& 2 IP 3 SB**), B ( tf® 4 IP 5 ME^TX C (Jt& 6 |P 

7 IBStfX D (>tS 8 IP 9 S5*f ) IP E ( 10 IP 11 sa*n 0 

^2: Jfc&J&j^ A *Q B, B|PC, C |P D, D # E t£J&ffl 1 flr^&inT 

^Jo SiS^I (Jx/S/*^ AlRBSe*) ) m 180 bp, II (H&J^B|PC 
SB**) ^J180bp, III ( ftM? 1 ^ C IP D BBX* ) £$180bp, IV C&JK/^D 
|P E fflM) lOObpo 

94"C8$gtt 1 94°C^'I4 30 #, 45°C?t^ 30 72°C^# 30 %>: 

3: Jft&J&r*^ I IP II, III IP IV gl@ 1 0n^2fc!wTfK)JxJ&*ft : 

|P II @B*t> ^ 340bp, DOWN (gjS/ 3 *^ III IP IV) 260bp) 

BLM&4¥-. -SJ^^^JllPH' HlHiv^iuli 2 ni lOXPCRS^tflR; 

2 ul dNTPs (#>f+ 2mmol/ml) j 0.3vl Taq (1U) ; 13ul7K° 
94'CfjS»fel 94*CMe30£!>; 72"C3£#50# ; j££f 25^013*. 

^4:&j&^UP|PD0WN@£*f, MJ£#, 1 *P 12 ffcfc^. 

HJS^#: UP IP DOWN 1 u 1 ; 3l#P§-lnl; 2ull0XPCR4I 

2ul dNTPs 2nunol/ml) ; 0. 3 M 1 Taq (1U): zK 12li 1- 

94'C^Mfe 1 94°C»30#; 72°CS£#50#; ^25^**. 

«jg, pcRfeyam. nmmm^m^., ft®.*** 439 b P , cjas 2), 

BP££BH££ DNA ^SlfiRfWi 5 ?!!, IWaMfcj&iMariMLB 3= 

2: CEA-TsAb 



! 



1040179 j 

(1) fc#pTRI Mftjt: 

i%g>3im&& DNA # g!:^ pTMF (Zhang et al. , 2002) Wiftfif 

wiwofi^ sm^s^*^^^* 

430bp o 

*«JJSWpTMFtt#Jtai 50-lOOng; ^J^J^M^ 
DNA^S: mWm-lO® C**fct)i 10XT4 DNA%«*ttWfttti 2ul, 
T4DNAd£&=B£ (*^M3^) 1U, »nddH 2 0M^#lR^20u lo 16°C 



#fr*»*FMS*ttl*» WOPlQWfc (Invitrogen^wJ) 
2ml LB*£#S ( (10g/l tryptone (GIBCO^^J >, 5g/l yeast extract CGIBCO 
&*J> . 5g/l NaCl, PH7.5)) +37^*»«f*J±«. Si* 100 
»M2(MOml5e»;^*LB#*«"t' - tt*«**#2A«*0- 3-0. 4Ht 
2.5*Vti)&±> KftlttW' 4 ,, C 4,000rpm^^l0^^W^. 
JpAlOBlW^WO. lmol/ml CaCl, (Sigma^). MM*. «C*&26^j». 
4-C4,000rpmW^10^, atmBtoW*®*™***® 0 - ln»ol/ml 
.CaCl, r2ml, ggflcfittfc. 4**200 nl, 7 80*C»#4W3. I 

^^iftiw^: ^ 200 u i Assssaiis+ipA i u i ±&mm t 

»»-fr«+llPA 0.8ml LB#*& 37-Cfe» «150rpm) lE»t 45 4^ 
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ft; 10, OOOrpm #>to 1 3^±y?t, *P 50-100 u 1 LB t&ftmk&tft 

i&^T LB-K ^fifc (10g/l tryptone, 5g/l yeast extract, 5g/.l NaCl, 
15g/l Ms (SIGMA 50ug/ml -f^P^H (SIGMA , pH7. 5) , 

37X3 

;A2ral LB-Ki^#S(10g/l tryptone, 5g/l yeast extract, 5g/l 
NaCl, 50ug/ml -£WmM (SIGMA^^J), P H7. 5) , 37 X? . 

pgr & 20 »i mrmw^im^ o.rmi ^» dnac^j 

20~200ng), ±^?l^3 (T7-up: 5' -TAATACGACTCACTATAGGGG A~3 ' ) (SEQ 
ID NO: 17) mTffi^WJ) (T7-down: 5' -GCTAGTTATTGCTCAGCGG-3 ' ) (SEQ 
ID NO: 18) & lOpmol, 2 n 1 10 X rat? W&ftfflfc 2 u 1 2imnol/ml ft dNTPs, 
/aa^lU, *Mc£jB#«20*1. JW*fiJfiZ3Bffi 94"C«tt57-HtM. 
94°C^'I4 40 £>, 53°C*I* 40 72*C5£# 40 25 "H/Pf. 3* 5 ix 1 

pcr^. i%ac«**JR*«k*k*. pcR^^/h^r* 500b Po 

(2) CD28 VH/pTRI ft$J3t 

JfcJB PCR -fi&hkffiM CD28 VH/pTMF (Cheng et al. , 2002) trt 
CD28VHftDNA>t£t, *^M«fflW-tWI«f <P1- 5 ' "TCACATATGCA GGTAC 
AGC TACAG-3 ' ) ( SEQ ID N0:19 ) ^ T $» 91 #J C P2 : 
5' -TTCGCTAGCGGAAGATACGGTA CCA-3' ) (SEQ ID NO: 20) ft 5' iffi##J 

NdelftNhel, SlJfc PCR ^©WMM^-tSW^SfW 

PCRH^^^: 9I4»#11».1» dNT ps 2lil <«f+2mnol/inl), 
lOXpfu 2 Hi, CD28 VH/pTMF lnl 100 ng) , Pfu §§ 

(Proraega^) 0.3ul. * ddftOS 20ul.. PCR &Jfit*#: 94TCfl0Ett: 
■ 3##, 94*C^'I4 30%>, 55'Cia^C30#, 72°CM# 50 #, 25 

£j 350bp ft PCR J^^lc 

PCR r^J-^fc/ft pTRI 3^7 Ndel/Nhel (Pr omega ) 
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f*y>MmW?*'tyJ (%} 350bp) m pTRI Mtyj^ft®.?*®) 5300bp)i 

■&mmf pcr^, ^^-##±^si(Do m&ume, vox-^m-x 

/Js^ 750bp ^^^JEm^m^mn, CD28 VH/pTRI, ffl-T 

(3) CD3 scFv/ CD28 VH/pTRI 

%m PCR ^fe^M^ CD3 scFv/pTMF S§&, 1996) _triffA 

CD3 scFv |ft DNA it i , & T fft #J ± B 31 t) ( PI : 

5' -AAGAGTACTGAGGTGAAGCTGGTGG-3 ' ) (SEQIDN0:21) ^PT^HM^J (P2: 
5' -GAAGf CGACAGCGCGCTTCAGTTCCAG-3 ' ) (SEQ ID NO: 22) ftj 5 f ^^S'J 

Seal #J Sail , Sift PCR r^ittWm^±&M^rr^ 

PCRSiSZ^^^: m%tl&l»l> dNTPs2ul (^2mmol/ml). 
lOXpfu W^^L 2nl, CD3 scFv/pTMF lul (^) 100 ng), Pfu g$ 

(Promega £-f?J ) 0. 3 U 1, *h ddH 2 0 M 20 u 1 » PCR 94"C®». 
3^-H*, 94°C^'&30#, 55°Cg:'l*. 30 72"CM# 50 — ^Jx& 25 

^ig PCR f^fyj^^W CD28 VH/pTRI RBtf Seal/Sail (Promega ^f3) 

m^C PCR /^'tJftjMJ/^ (750bp Wa^> #J CD28 VH/pTRI MWXftW*- 
(5700bp&^), iS— ^^il^^-fcTOPlOB^o ^-ti^gaWfll 

Rm.n.m.0m±.m^m{i) , m^m-^mmmmnm^mM^- pcr ^ 

PCR &fej3&03§±&ttM(l) . ^^JULS 6, PCR r^tlX'J^ 

i4oob P ^ati^^iE^^^M^. i%mmfem®.&}ftm, mmm 

CD3 scFv/ CD28 VH/pTRI, ffl'PT— 
(4) CEA-TsAb/pTRI tfj^Si ; 
It PCR ^MJrC CEA QmKW : : 
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al. , 1990) UJL— rr S^Jft^yil (GGGGSGGGGSGGGGS) (SEQ ID NO: 23) 

et al. , 2000) J^JCfilR]«i¥ DNA I^JlJ, #3a-^#/&£#lft^ 

tSE^KJtaCTife^ 1-22), lUffi^^fflM PCR 

CEA DNA tfK. BIT fcffi^JKftlft CEA *«Bt4*£*H;taM* 

1. 5' -TTCCTCGAGCAGGTTCAGCT-3 ' (SEQ ID NO: 24) 

2 . 5 ' -TCGCGCCCGGTTTCATCAGTTCCGCACCGCTCTGCTGCAGCTGAACCTGCTCGA 

GGAA-3 ' (SEQ ID NO: 25) 

3. 5' -ACTGATGAAACCGGGCGCGAGCGTGAAAATCAGCTGCAAAGCGACCGGCTATAC 

CTTC-3' (SEQ ID NO: 26) 

4. 5' -CACCCATTCGATCCAATAATCGCTGAAGGTATAGCCGGTCGCTT-3' ( SEQ 

ID N0:27) 

5 5 ' -ATTATTGGATCGAATGGGTGAAACAGCGTCCGGGTCACGGCCTGGAATGGATCG 

GTGAA-3 ' (SEQ ID NO: 28) 

6. 5' -ACGTTCGTTGTAGTCGGTACGGCCGCTGCCCGGCAGGATTTCACCGATCCATTC 

CAGG-3' (SEQ ID NO: 29) 

7 . 5 ' -CGTACCGACTACAACGAACGTTTCAAAGGCAAAGCGACCTTCACCGGCG-ACGTT 

TCTAGC-3' (SEQ ID NO: 30) 
8 5 ' -TTCGCTGGTCAGGCTAGACAGTTTCATATACGCGGTGTTGCTAGAAACGTCGCC 

GGTGAA-3 ' (SEQ ID NO: 31) 

9 . 5 ' -TGTCTAGCCTGACCAGCGAAGATAGCGCGGTGTATTACTGCGCGACCGGCACCA 

CCCCG-3' (SEQ ID NO: 32) 

10. 5 ' -GCTCACGGTCACCAGGGTGCCCTGACCCCAGTAACCGAACGGGGTGGTGCCGGT 

CGCGCA-3' (SEQ ID NO: 33) 

11. 5 ' -GCACCCTGGTGACCGTGAGCGCGACTAGTACCCCGAGCCATAACAGCCATCAGG 

TGCCG-3' (SEQ ID NO: 34) 

12. 5 ' -GTCTCTAGAGCCGCTGTTCGCGGTCGGGCCGCCCGCGCTCGGCACCTGATGGCT 

.GTTAT-3 ' (SEQ ID NO: 35) 

13. 5 ' -CGAACAGCGGCTCTAGAGACATCGTGCTGACCCAGAGCCCGGCGAGCCTGGCGG 
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TGTC-3' (SEQ ID NO: 36) 

14. 5 ' -CTGGGAAGCACGGCAGGAGATGGTCGCACGCTGACCCAGAGACACCGCCAGGCT 

CGCCGG-3' (SEQ ID NO: 37) 

15. 5 ' -TCTCCTGCCGTGCTTCCCAGTCCGTTTCCACCTCCTCCTACACCTACATGCACT 

GGTAT-3' (SEQ ID NO: 38) 

16. 5 ' -GATCAGCAGTTTCGGCGGCTGACCCGGTTTCTGCTGATACCAGTGCATGTAGGT 

GT-3' (SEQ ID NO: 39) 

17. 5 ' -AGCCGCCGAAACTGCTGATCAAATATGCGAGCAACCTGGAATCTGGTGTGCCGG 

CGCGT-3' (SEQ ID NO: 40) 

18. 5' -GTTCAGGGTGAAGTCGGTGCCGCTGCCAGAACCGCTGAAACGCGCCGGCACACC 

AGATT-3 ' (SEQ ID NO: 41) 

19. 5 ' -GCACCGACTTCACCCTGAACATCCACCCGGTGGAAGAAGAAGATACCGCGTATT 

ACTAT-3' (SEQ ID NO: 42) | 

20. 5' -GCCACCGAAGGTACGCGGGATTTCCCAAGAGTGCTGGCAATAGTAATACGCGGT 

ATCTT-3 ' (SEQ ID NO: 43) 
21; 5 ' -TCCCGCGTACCTTCGGTGGCGGCACCAAACTGGAAATCAAAGAAT'rCGCC-3 ' 

(SEQ ID N0:44) 
22. 5 ' -GGCGAATTCTTTGATTTCCAG-3 ' (SEQ .ID NO: 45) 

SI) 5' -GGCGAATTCTTTGATTTCCAG-3' (SEQ ID NO: 46) 

S17) 5' -AGCCGCCGAAACTGCTGATC-3 ' (SEQ ID N0:47) 

S16) 5' -GATCAGCAGTTTCGGCGGCT-3 ' (SEQ ID N0:48) 

S13) 5' -CGAACAGCGGCTCTAGAGAC-3 ' (SEQ ID N0:49) 
S12) 5' -GTCTCTAG AGCCGCTGTTCG-3 ' (SEQ ID NO: 50) 

S7) 5' -GTACCGACTACAACGAACGT-3 ' (SEQ ID NO: 51) 

S6) 5' -ACGTTCGTTGTAGTCGGTAC-3 ' (SEQ ID NO: 52) 

&mi: 1-22 «.sKx*M5i§#» ^m\ya> RmrwTtm^® 
-MMmfT-^Mo js^&jazw^Jta* ^ 1 < 10 p moi) i 2iil 

10XPCR^W$& (500mM KC1, 50mM Tris pH 8.5, 25 mM Mg(Cl) ;! T|W|); 

2 v 1 dNTPs (dATP, dCTP, dGTP, dTTP, «ft 2mM ) 

#4^, TP3>i 0.3U1 Taq (10) <»g*&££4fc&*&^' "™ ); 
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7& 14 u 1, 94 "Cf^l* 1 min;94°C5g'l± 30sec ; 45°CiI^ 30sec ; 

72°CM# 30sec ; : 

mm&m^h <ft@tim2mm> b (,m§£3iP4i^)> c (#g*5ia 

6 Ifl^t)> D (>ta 7 3FP 8 Mfi*tX E 9 |R 10 KJtf), F 11 Si 12 

ICTX G (Jta 13 |P 14 H. 15 IP 16 EJtfX I C/ti* 17 IP 

££-W 2 : ^SJSZ/^fJ A |P B, D IP E, G IP H, J |P K # S BBX*SSsM# . 
^/jP^ltlo ffl^SJfitW^ft^M^-lOul (lOpmol)o 94"CM 
5£t?fe 1 min; 94°C^'&30 see; 45'Cit^ 30 sec; 72"C®# 30 sec; 10 

(AfPBKXtX b (CX c (D|PEffi)tfX d (F)> e (G|PH»t), f (D 
|Pg (J^BKSfi5^)o a^Pg&tJ^/J^ 120bp, c |P e tfj;*yM*j3; 170 bp, b, 
d#l f ftj;M>£j>*J lOObp. 

^13: ^a^b, c^d, f^g^-mmM, #.?4^fflS^^e, » 
#g3|^(sl |P s6*tJ&a|Rb ft@aX*. s7 IP sl2 XtfjSZ c IP d ffymft, sl3 
|flsl6*j-J&e, sl7|P22;ft&f iRgftlfiSt). i*fT PCR r i# . 
ftj4$l+$IJ5l# <^J lOOng); 2ul lOXPCR^M; 2wl dNTPs m 

#2mM); g|4»*lul ClOpmol); 0. 3 n 1 Taq C1U); ##P7K#:^#IH 
20 n 1. 94'C^tt 1 min; 94°C^'(4 30sec; 45'Cit^ 30sec, 

72°CM# 30sec ; 25 >N&5F. & l«BSClB«f «JK . JfcJB IK IhI 
i&ffBtyC&Mi^WL (a|Pbia^)> II (clPdKXJX III CMW^&M 
?*W e) IP IV (f IP g H3X*). R/S/^tr I 200 bp, II *'.M#>*J 

250bp, III $}-X'H*!lh HObp, IV 230bp o 

^4: jft&jey*^ i -5 in 5 iv #aiKJtt. (si IP 

si2 MM I in II 'MBBJtt. s13|P22^iii|piv6<]®E^), aftfr.PCRr 

±#o ffi^^J^W^Itto^- luK^F 100 ng); 2 ii l lOXPCR^W; 2ul 
dNTP (2mM each) ; ^|^J# 1 P 1 ( 10 pmol ); 0. 3 u 1 Taq (1U); tK12u1. 

94°Cf^£f£ 1 min; 94X?^t£ 30sec ; 45°CiI^C 30sec ;j 72°G 
5£# 30sec; 25 ^#5f . ft^M^/ 5 *^ UP (I |P II ®2*f) IP DOWN (III 

JfniV.Ktf). 3RffiJRIali|fc«?RliC«fi l ia«&. UP W 
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%/H^% 430bp, DOWN $)%'H**% 340bp» 

j£W 5: mfcfoj* 1 ®} UP jfO DOWN EB3tf, (iiS si SUt!£ 22) Sfc 

*T PCR y*B. UP jfn DOWN 3- 1 H 1 C^J 100 ng); 2lU 10XPCR 

2 Hi dNTP m& 2mM); 1^1 (10 pmol); 0. 3 U 1 Taq 

C1U),'* 12i»l. 94'C^»lmin ; 94°C» 30sec-, 45°C 

M!k 30sec : 72'CSi# lmin; 25 . Waittfi&i** WHOLECffl ?50bp) 

m±.& 750bp M DNA jtl^^ic#. PTMF |W)Bt^ AZiol *P ^oRI 
(Promega) ^i»JJX&. ^«^^#:##M^«a^^^o * 

fflJRHi&W^IAiaUc PCR J^WWtti** (750b P £#) *n pTMF *«* 

m-rj** c52oob P £*r>, m^mmitiopiom^ Mwmmnmt 

scFv/pTMFo 

ft CEA scFv/pTMF if CD3 scFv/CD28 VH/pTRI l*)ftf«T Xtol fP^coRI 

(Promega) W1 ^f ° * 

750bp 5^ CEA scFv/pTMF <SC CEA scFv) CDS 

SCFV/CD28 VH/pTRI <6000bp ^*aMT«£*l** 

topio *#, A#»**i^^aS#JR«i*W(i>- 

6, PCR ****** 2ioob P £*«i*K*jEflia£*WiB«St. 

CEA-TsAb/pTRIo 

^»!|3: CEA-TsAb M^SaWlfirt^*^ 

( 1 ) m CEA-TsAb/pTRI ^ttilfcJ&fF «f BL21 (DE3) (Novagen &3 ) 

<±**#aflj> Wife******* 

CEA-TsAb/pTRI, »J»**« 2 (1) «lT*<fc*^ ^» 2|f 

(2) im&%&& ' 

* 
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CEA-TsAb/pTRI &} BL21(DE3)S£ LB-K TtR. 37T3ia#*&#, 
^BM^jSlt, 5ml LB-K ^i^* 1 ^ > fe^Sif I*) , 37TC88 

J^J£#-M (200 &HM&:ft#«c 1/100 MtbWS&^J 

250ml LB-K^^^S^, ^ 37'C^^# (200 S A 6 o<pO. 6, 

#iPlPTG (*i£^£t/£i?)) 0. 4mmol/ml , M^^E 30°Cig# 

4 /h&t, a^^ffl^S^**- ^ 12,000rpm 10 $H+, i^ftf*, 



1/5 i§##|HSU PBS ^W+S S&ff&W&Pl&tt* f£W&—&&fflL 
12, 000m «^ 10 ftWfc, fe'^mi&ft^Mft RTJ#SifettJ CEA-TsAb; 

n&mfe^u&WiWB^&tt) CEA-TsAb, m^u^m^ 1/5 m 

#^WPBS ^ 0 «^^(t^^fm» (:£«, mSiUW, 1996, 

f4^tb/fe?±), 5£fflaSJE^ SDS-PAGE %$k*P Western blot tfc«j±&fejS± 

m^as^;^ CEA-TsAb mm&mu, ^mm^mM^^X'.cmm 



Alpha Innotech Alphalmage 2200 Documentation & analysis 

system) ffi&JfeA ^r»3KfeWmaflE*iiWffl^fcb«. SDS-PAGE S&ft (B 
S 9) ft Western blot (J5LS 10) 3fcffl±MpW#m& 

*£Jl*£ 250ml WfSffi^Jftl*^**i&7 fie 4&&i& 12 ' 000r P m & 10 
^Bft^f^ 1/5 #^(50ml) W DEAE Kft^XJfeWJii (£*» 
3E-&^) ) flWUf^WSK (20mmol/ml NaCl, 50mmol/ml Tris-HCl, pH8. 0) 

& 20ml DEAE K ft^ftWHAS^flE 100ml WM^W. $fr^& 
(±^^^J). tt^^^J: 16mmX20cm ; 5 ^E^f^Y" 

^««*t¥^ maE^ lml/#4*; ^SEiSF^^Mft^Jt^JC^^ 

_b£, ±#«R3[^0.25iiil/^Ht, &Mffi>ma.fr> BP*^M CEA-TsAb, 

$M 2 4 v tt#^(^40ml)^M^Vt(500mraol/mlNaCl ) 
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50imnol/ml Tris-HCl, pH8. 0) mffiM* 0. 25ml/3Ht; 2 

Ctt 40ml) 0. 5mol/LNa0H i*ifcft*4. 2 (40ml) Irnol/L 

NaCl .mm.Mft$L> M^O. 5ml/5H*; *JBffttffi 2 (40ml) 

±3*«tS f ffi^. •g&mtT&fa SDS-PAGE, &%L®>tt>%l$k» SDS-PAGE 

±»«f ttffi»^ffl*#0Hfc (*H Alpha Innotech & 

f3 , Alphalmage 2200 Documentation & analysis system) CEA-TsAb 

JlJ^bftflMM* PBS (8 £ NaCl, 0. 2 £ KC1, 1. 44 51 Na 2 HP0., 
*P0.24j£KH 2 PO<, J3HC1^PHM7.4, ^1^) ««Ti±* C41C). 
»*H*«* 500ml, mm 6 Bradford 

3E^##, 1999, f^miRtt. )**T. 

WtaNaN, (Sigma ft*) SfWft 0. 05%(W/V) , **ttftftl, ***** 

(Jft&tH^*^*^ 5 0. 15mol/L, fls*J*Jfe*ll. 

jg^^7 lml/#^#-T-80°C , #J3« 



£f&#'J 5 : ELISA CEA-TsAb ttttHS-frSStt 

jurkat |fi«IJ^ ** Jurkat ftUft C A*tte«*B***> 

(!^S^fflAM^#^^^^^ merican Type Culture Collectlon ' 

ATCC), TIB-152)^5X10% 1, OOOg *H> 10 

^#0 5ml PBS*, ittfriBMH*. »ej*«#* 12, OOOrpn SfiW^ 
io^Jg. ««Br«lfordtt«fi«e*WM. fMj* 

J B NaN,S^*«0.05%(W/V). #**J*Mi **n*«W <i»S*P^ 

R*£*wm*r> m***o. i5moi/L, &%*$m. m*&*> l° 0li 1 

/^#^-80°C, #fflo 
ELISA Jftfl^*: 
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(1) iK1&%LBLftffl%l 1 M g/ml CEA (Fitzerald £19) ; 1 V g/rol 



CD28-FC chimera (R&D ^WJ) ; 10 u g/ml Jurkat SQfl&Jgirtlg. 1.2,1$ -ft^-R^ 
100 ix l/?L^teo ^^?KB5^r: 1.36gNa 2 C0 3) 7 . 35g NaHCQs, 950ml 
7jC, <f£ffi lmol/L HC1 J$ lmol/L ft NaOH ft pH9. 2, 1L. PBS 37 °C 

(2) gtfj}, PBS 1-2 jjBAiif PBSA (PBS~1%BSA (W/V) ) , 200 n 1/ 
?L, 37°C£tl^ 1-2 /J>Bt. 

(3) jjp#: PBS $fofc£=#U5, jjPA^#p n p, 100nl/?l, 37"CMW 1-2 

#*M£J!2T&: !M lOug/ml ft^t CEA-TsAb 

(4) jjpAm— irC#: PBST (PBS-0.05%Twen-20(V/V) ) $$fc^H^J§, ^Jtfffl 
1/1000 ^#iru cmyc-tag #-tru(9E10, fft £ SANTA CRUTZ £wj >, 100 u 1/ 

JL 37°C$?W 1-2 <hB*. 

(5) iPAm-inl#: PBST ifeRH^B. WLMttfc 1/1000 ## HRP #t5W 

^nigc (m&^m&n), ioohi/?l, drcmm^sm* 

(6) fi-fefFBST mU 5 &J§, *»S#i£(48. 6ml 0. 1M 51. 4ml 0. 2M 
Na 2 HP0 4 ^7XM 1L, pH5.0, 10ml ^^^4^JUA 4mg 
0PDBP4P^-J^ (Sigma 15 ul 30%H 2 O 2 gfi/&Sfe$i>> lOOu 1/?L. 
^jg^tMfe 15-30 

(7) &lLK&i »P^lh^ (lmol/L HC1), 50ul/?U 

(8) $!|^HI: & 490nm i^MUfcito 

ELISA^m (JM12) CEA-TsAb J^Mft^JS (CEA Si CD28) 

#^<£. Jurkat 3^5g|fe CD3, CEA-TsAb -^ CD3 

6: FACS C^^J§S^) 3fV**» CEA-TsAb igWf MW^rS 
-|T5fc3iUB fclgl FACS CEA-TsAb M^J\^MW^f^ 
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fj i /ia 'i w / n. i— l- 




A549 




ATrr 






CCL-185 


MCF-7 


SUM 


ATCC 






HTB-22 


SKOV3 




ATCC 






HTB 77 


SW1116 




ATCC 






CCL-233 



RPMI-1640-«##^« (GIBCO^), 10%|ft^JflL* Cm^Hl 
ff*4*IgS*^). 5% C0 2 , 37-C»ffi«F#; SW1116 aiJ!&W##* 

#. us cgibco^), io%gr^^ifiLm d^aipi 

5%co 2 , 37-c^iii§#o ^aiiii^sx*ftJBJS. 



0&il5XlO 5 ' / K 

feWJd&frfl'ffllS i.ooog io 4MB, ®M pbs ft&£HB&, #* 

1 OOOg Mto 10 . mmmxm&&& 100 » l *W 10 U g/«l CEA-TsAb 

WPBS+; 4-ctt«30^#. WiBlfc^ttSt^iP^WBim^JH. 

(3) i ooog io fr¥fjs, mmmma&& ioo^ i ^ i/ioop 

#C clyc-tag (9E10, SANTA CRUTZ M PBS + . ttft ««1 

30 4H4 3 . 

(4) 1. OOOg tt& io *fffll(^**i« ioo^ 1 ^ 1/1000 

FITCflW^ttKlgG (BD&«D WPBS«f, «» 41C»* 30 

(5) «*ffiSSH* (BD^, FACS Calibur) 488nm, 4** 

»Uc io, obo ' ^ 

Jb*&£ift£* CBffl 13) M^, CEA-TsAb i5#«»»*«HJftW*S^te 
^W: ^SK0V3, SW111B JfA549££ttII«te: MCF-7 
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7 : PAcsm^mm^w^m cEA-TsAb ^^m^M^mm(?Buo 

m Jurkat MB&i1£&ffiflt . : 

FACS fajj&fam CEA-TsAb M^M ifc#m»iPBMC) 

CJH£J g^b^TU^JjflL^^O m Jurkat ^fflflfeftj^igtlfe. A#&Sfc&tfi$HT: 
CEA-TsAb *5KB^*fi# FITC (Sigma &^). ^^iB^^ticM (H 

(2) ^ffl Ficol ^-^m PBMC (*Ul]jfoJfrE*«), itfft'&W lO%0r^^ifll 

*»E«aiia^«iP&aiiiB. c^ssa t #Ei«) iti&jg, 

. 5X10'>Nfflfl&, /B^ FACS Ficol jr&Jfte V9Ltt&L&&&& 

(3) ^ffl^W lOSGfr^iMtfJ RPMI1640 ft 37'CC0 2 (5%) 
FACS ^i!) c 

(4) 5&±3£M#IBJ3& LOOOg ft'fr 10 $H*B, PBS 

l.OOOg 3*5*0 10 3HtB. «MfflJfi$ft$£ 100 n 1 -g-W 10 p g/ml! FITC 
**i3 CEA-TsAb f!tfj PBS » 4°C]^2 30 $H+, ^ft^J3fr^£^n^WJ 

(5) aE5^aailfeiX. (BD^-^J, FACS Calibur) 488nra, 

iBc io, ooo -HfflJ&o 

±j£^££J|l (US 14) M^: CEA-TsAb ^WftSBfl&^tg^^^ 

CEA-TsAb ^W0ffllftW^1##tt^i&» CEA-TsAb if? PBMC & 
Jurkat WW#tii^: CEA-TsAb ig T *»E»lfl& 

^p^fe cea mmmmm^m^w^^^o 

%m&) 8 : MTT Jf&Wm CEA-TsAb T #E9BI&^^®J*fiflilfi SW1 116 
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(Target cells), ^ PBMC %WlM*&M (Effect cells), ^^C^btKRR — 

jlfc&ftj CEA-TsAb T #EaiW*«5a»*aB» sm16 ^' fto 

(1) &%4fe£l PBMC, ^^M^-^W'J 7 

(2) i##i&ilSW1116*fflBfc, ^ttjftfW&Sfcfll 6ffiW. 

(3) ^ L15 i£fp3S (ftg GIBCO ^) .ttStt&Snilb (PBMC) #*Blfflfl& 

(swme) HfeswineajaW*** lxitf^/mi. ioo i/?L 

io). mmm lis jft^gsms CEA-TsAb m^m. 5 

^Mfc C0 2 (5%) 48 /jMtt. «^#» a p^J 

■ (4m»*#*w##Jif. PBS (30 ° 1/?L) MTT 

(Sigma "^) *** 200 1/?L), 37-1CWW 4 /JMI*J§. tt/S PBS 

(300 1/?L) jft*-*. *PADMSO (-¥S3EW. 200 1/JL) (Signal 
^J) 37°C#?W 30 ^HtB, S'J/^Aeooo 
(5)#^#:^^ (specific cytolysis) #jit#£-5^: 
ft £ $ ft * (%) = [Aeco (E/T) "Aeoo (E/T/A) ] / [ A 600 (E/T) -A M o (M) .1 X 100% 

a 800 (e/t): «#*WH:^lPtt#WMtt^^WA»aiSfii 

Aeoo(E/T/A): ^#p°W /UaHj&te? 

Aooo(M) : ^JwfffJtt*»#*»WttXtJ»W AaooS'J^ttc 

^±fc#*»ffl*5tefc«T*H*«tt: (1> 5, 10) Xt QiA-TsAb 
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Mot 



v 






tbwawmnk*. *«tb*iW"» 4waMs***te« 

5, ai5g##^*WtfL#»jK(0.4ng/ml-12 g/ml ) « iffi £s < ^ (JSL 
^3- & 24ng/ml-750ng/ml 

iEia^-^aE^Na^t^**^***^***. 12 g /mi 85% ; 

24ng/ml H*g|ft 70*. *«Mfttt»IBtb»*«W^**' Fl 
CEA-TsAb W«t«#W*^9 T *Bffl**«#*«»Wtt* • 

9: CEA-TsAb T #e*l»jft4J5 SW1116 




SMTH*-* CEA-TsAb SW1116 ftttftBAB 

(Target cells), 61 PBMC ASUSffltt (Effect cells), 
feUi (E/T) * 5 n»»iP-Jfe»A (750 ng/ml) &<J CEA-TsAb, 

# 37«C## 20-40 /JM* . S^ffl OLYMPUS IMT-2 «M*fM**^»l 

mmn, Mmmm*mntttim*& <® 18D); »"»wii*a* 

mS^B^^W^Bt: (@ 18E> F, G)o 

j 10. CEA-Tsito^T#EaiBft*«SW1116«J«aS+. T#Bffl 
fl&$atfKl MTT 

mtt 3i*tfc» t mm^mm, cu-Tshb jyw t 
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(3) ^ffi L15 ^mmm SW1116 £fflfl&W$fcjK& 107ml, flSJgmflAMS!** 
C 25 g/ml, SIGMA ^^J) , 37°C CO, (5%) 20 

(4) ttffl L15»^1S*ESfcJSaij6jfP«5ail&W*fejS: PBMC^J 5X10 5 ^/mli 
SW1116 lX10 5 ^/ml o m&B, 100 l/?LiPA^iJ 96 ?LM'M#*& (Nunc 

^wj) ^ 0 ^b-mswi lis mnmmm cEA-TsAb 

$fcJg#J 5 fp, #l$n££$fcJft& lug/ml, . JRlJjJfc^Jltfltffoft^ 5 u g/ml), W 

so* i/mmxm^ua^nMmmmmmm.^ 96 ^imm^m^> mist± 

■<5)l,000g»<C>10*W, JKFtB»***Jl»#W. ^ffiPBS (300 1/?L) 

^ajsa^. #^i,ooo g ^io^, #m^±m. mhamtt^ 

mm.'. 25 g/ml, 200 1/?U 37"C5P?W4/hWjH, ^ffl PBS (300 1/JL) 

JpADMSO 200 1/?L>-#371C#W30*H+B. 

i'J^AfiOOo , 

(jo)ft&MWffi$L CSI: specific index) tfjit^&5£^: j 

SI= [Aeoo (E/T/A) / Aeoo(E/T)] 

A 6 „ 0 (E/T): ^JrairittfiWltfLft AeooilJ^-d: 
Aeoo(E/T/A): Jptt#W#ft?LWA«i*3fett; 

$m 17 j^f*. MCEA-TsAb AHME^ib. si wssfli#a^fifr&' 

RfrS 1: tftfMfcfltfE 1. 5 g/ml-12 g/ml ±Jr), SI JSlJMttfcftfijEtt*:^ 

•&fc%MMfci 3: ^/J^ 47ng/ml &t, SI J5ft#$fcMlE*H3&4fc. 
# 0. 7ng/ml B* SI «»**!3«afl£W«:#««B*' CEA-TsAb 05 
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s*. cEA-TsAb ^m^MmmM^m-. mmmmnmmu a 

jjkMMMM* BPS CEA-TsAb $ffl^PA#J5> ^ T CEA 
Jfeft WttftWflsJl . RIB* CEA-TsAb CD3 *P CD28 ^^^^i^ifc T 

-gMffl ii: CEA-TsAb t m^mm^mmmmm^wm^m 

CTL ^J3a^W^@IS±^?LiaA^^^mF ) 3> WJfr*fllfl&WC:! 
jOTBUBiaiStti CTL fflfl&fcffiWStf&K) fasl Jf JH>Jj«fflfl6*®tt FAS ffi 

SUM. »W*ffl»«lt:. *TA#4i-«fCEA-<rsAb^#WT#pffllli 
&&Jtt^fflJ&to&ffi*l$l. ftffJ3fc/B Pi (W^W^) # Fi TC 

Annexin-V (*MM S BD ^«)««*jW»WW0«8J«. j»Jg*ffl^*jfi«* 
'*P FACS ^^»P^!ll+^^J3a^^^^^^^^^ 0 ^ Stb ^ JI ' 

(2) :)g#»#JlSW1116£fflJfe, ;ftfl£»fM£ifi0!l6*Bra. 

(3) ^/8 L15 «f#3S^ifiJ&iSaiJfe^p|tsaiJ3fiW^^: pbmc SW1116 

3> lX10 8 -t-/ml. M^J^S, 1.0ml/?LiPAid48?Laiia#^« (Nunc^-WJ) 
4». [Wj^^L15^SWCEA-TsAb^m^^5 g/ral, 250 l/?UnA 

aiaaia**?Lrt. it CEA-TsAb mi&mfc&%i i g/ ml ° ^37'c^co 2 (5%) 
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J&ft (Sigma -^Wj) (w/v) ffltttittM 1 *H* (50 1/?L), *MH 10%Kt 
^jfiLfHW RPMH640 <lml/*L), *aft8«*JTJ«ffllft***» 
1.5ml ^W 1 ^. l.OOOgft'frlO^. 

(5) f£ffi PBS (500 1/t) jjfcaiflfi-^. f?JPA«#ai?t , ?K BD^wj) 

(ioo i/io s^aaijfi^p w##n 5 i pi mm cso.g/mi) ^ 3 1 

FITC-Annexin-V 4°Cj&7 I 6 15 ft®?* j 

(6) <f$f 300 1 ^ittl.li!>tiMifi^'^ Leica DMRA2 

^^sm^m^^^w^^^^^^^^^^" 13 ^^ 0 ^ QFISH ^ # 

(Leica <&ff]) 3&fT##T. *S*JPffl20^. 

( 7 ) f^BD FACS Calibur Stfx5Rfe£:}tetfc* (FL1 ffl FL2) 0 *#: 
20, 000 -MWJI&, »^j>t*-fe* 488nmol/L ^^©21^ 

«tai«l«®awakfe^* (FITC), iftJHWfrtfflflWffiW^^fe*' 

gtfe (pi) mm%. *ttmm&M££&&&&ft> mmm{pnm& 

*#®WW*MW*i ^TE^fWtifi; «±E*iftJ!SWt:ailft. 

90.17%, 1.66%, 2.23%, 5.94%, 8SJjqffi*Wg. ESfW^^M 1 ^ 
^ 52. 83%. 16. 12%, 21.25%, 9.86%, ##JP CEA-TsAb jg. 
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SEQUENCE LISTING 

i 

<no> ^*saw3SHxsa**R^si 

<120> SSIglfift CEA ft CD3 in; CD28 #.fii3fif#£t# 

<130> 1040179 

<160> 52 

<170> Patentln version 3, 1 

<210> 1 

<211> 251 

<212> PRT 

<213> AIpI 

<400> 1 

Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys Pro Gly Ala 
1 5 10 15 

Ser Val Lys He Ser Cys Lys Ala Thr Gly Tyr Thr Phe Ser Asp Tyr 

20 25 30 
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Trp lie Glu Trp Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp II© 
35 40 45 



Gly Glu He Leu Pro Gly Ser Gly Arg Thr Asp Tyr Asn Glu Arg Phe 
50 55 60 



Lys Gly Lys Ala Thr Phe Thr Gly Asp Val Ser Ser Asn Thr Ala Tyr 
65 70 75 80 



Met Lys Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 



Ala Thr Gly Thr Thr Pro Phe Gly Tyr Trp Gly Gin Gly Thr Leu Val 

100 105 110 

to 

Thr Val Ser Ala Thr Ser Thr Pro Ser His Asn Ser His Gin Val Pro 
115 120 125 

Ser Ala Gly Gly Pro Thr Ala Asn Ser Gly Ser Arg Asp lie Val Leu 
130 135 140 



Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Gly Gin Arg Ala Thr 
145 150 155 160 



He Ser Cys Arg Ala Ser Gin Ser Val Ser Thr Ser Ser Tyr Thr Tyr 

165 170 175 



Met His Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro Lys Leu Leu lie 

180 185 . 190 



Lys Tyr Ala Ser Asn Leu Glu Ser Gly Val Pro Ala Arg Phe Ser Gly 
195 200 205 
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Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Tie His Pro Val Glu Glu 
210 215 220 



Glu Asp Thr Ala Tyr Tyr Tyr Cys Gin His Ser Trp Glu He Pro Arg 
225 230 235 240 



Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 

245 250 



<210> 2 



<211> 250 



<212> PRT 



<213> AX-S-fft 



<400> 2 

Glu Val Lys Leu Val Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 
1 5 10 15 



Ser Met Lys He Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr 

20 25 30 



Thr Met Asn Trp Val Lys Gin Ser His Gly- Lys Asn Leu Glu Trp Met 
35 40 45 



Gly Leu He Asn Pro Tyr Lys Gly Val Ser Thr Tyr Asn Gin Lys Phe 
50 55 60 



Lys Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 
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Met Glu Leu Leu Ser Leu Thr Ser Glu Asp Ser Ala Yal Tyr Tyr Cys 

85 90 95 



Ala Arg Ser Gly Tyr Tyr Gly Asp Ser Asp Trp Tyr Phe Asp Val Trp 

100 105 HO 



Gly Ala Gly Thr Ser Val Thr Val Ser Ser Thr Ser Gly Gly Gly Gly 
115 120 125 



Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ser Arg Asp lie Gin 
130 135 140 



Met Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly Asp Arg Val 
145 150 155 160 



Thr lie Ser Cys Arg Ala Ser Gin Asp He Arg Asn Tyr Leu Asn Trp 

165 170 175 



Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu He Tyr Tyr Thr 

180 185 190 



Ser Arg Leu His Ser Gly Val Pro Ser Lys Phe Ser Gly Ser Gly Ser 
195 200 205 



Gly Thr Asp Tyr Ser Leu Thr He Ser Asn Leu Glu Gin Glu Asp lie 
210 215 220 



Ala Thr Tyr Phe Cys Gin Gin Gly Asn Thr Leu Pro Trp Thr Phe Ala 

225 230 235 240 



Gly Gly Thr Lys Leu Glu Leu Lys Arg Ala 

245 250 



39 



<210> 3 



<211> 2103 



<212> DNA 



<213> 



<400> 3 

atgggtctcg agcaggtgca gctgcagcag agcggtgcgg aactgatgaa accgggcgcg 



cgtaccgact acaacgaacg tttcaaaggc aaagcgacct tcaccggcga cgtttctagc 



aac 



;accgcgt atatgaaact gtctagcctg accagcgaag atagcgcggt gtattactgc 



gcgaccggca ccaccccgtt cggttactgg ggtcagggca ccctggttac cgtttccgcg 



ac 



tagtaccc cgagccataa cagccatcag gtgccgagcg cgggcggccc gaccgcgaac 



tgggtgaagc 



60 



agcgtgaaaa tcagctgcaa agcgaccggc tataccttca gcgattattg gatcgaatgg 120 
gtgaaacagc gtccgggtca cggcctggaa tggatcggtg aaatcctgcc gggcagcggc 180 



agcggctcta gagacatcgt gctgacccag agcccggcga gcctggcggt gtctctgggx 
cagcgtgcga ccatctcctg ccgtgcttcc cagtccgttt ccacctcctc ctacacctac 
atgcactggt atcagcagaa accgggtcag ccgccgaaac tgctgatcaa atatgcgagc 
aacctggaat ctggtgtgcc ggcgcgtttc agcggttctg gcagcggcac cgacttcacc 
ctgaacatcc acccggtgga agaagaagat accgcgtatt actattgcca gcactcttgg 
gaaatcccgc gtaccttcgg tggcggcacc aaactggaaa tcaaagaatt caacagcacg 
taccgggttg taagcgtcct caccgtactg caccaggact ggctgaatgg caaggaatac 
aaatgcaaga gtactgaggt gaagctggtg gagtctggac ctgagctggt gaagcctgga 
gcttcaatga agatatcctg caaggcttct ggttactcat tcactggcta caccatgaac 



240 



300 



360 



420 



480 



540 



600 



660 



720 



780 



840 



900 



960 



agagtcatgg aaagaacctt gagtggatgg gacttattaa tccttacaaa 1020 



40 



ggtgttagta cctacaacca gaagttcaag gacaaggcca cattaactgt agacaagtca 1080 

tccagcacag cctacatgga actcctcagt ctgacatctg aggactctgc agtctattac 1140 

tgtgcaagat cggggtacta cggtgatagt gactggtact tcgatgtctg gggcgcagga 1200 

acctcagtca ctgtctcctc aactagtggt ggtggtggtt ctggtggtgg tggttctggt 1260 

•ggtggtggtt cttctagaga catccagatg acccagacca catcctccct gtctgcctct 1320 

ctgggagaca gagtcaccat cagttgcagg gcaagtcagg acattagaaa ttatttaaac 1380 

tggtatcaac agaaaccaga tggaactgtt aaactcctga tctactacac atcaagatta 1440 

* » 

cactcaggag tcccatcaaa gttcagtggc agtgggtctg gaacagatta ttctctcacc 1500 

attagcaacc tggagcaaga ggatattgcc acttactttt gccaacaggg taatacgctt 1560 

ccgtggacgt tcgctggagg caccaaactg gaactgaagc gcgctgtcga cttccagaat 1620 

gcgctgctgg ttcgttacac caagaaagta ccccaagtgt caactccaac tcctgtagag 1680 

gtctcacata tgcaggtaca gctacaggaa tctggtccgg gtctggtaaa accgtctcag 1740 
accctgtctc tgacctgtac cgtatctggt ttctctctgt ctgactatgg tgttcattgg 1800 
gtacgtcagc cgccaggtaa aggtctggaa tgxctgggtg taatatgggg tggaggcacg I860 
aattataatt cggctctcat gtccagacgt gtaacctctt ccgacgatac ctctaaaaat 1920 
cagttctctc tgaaactgtc ttccgtagac accgctgtat actattgtgc tcgttcctat 1980 
tactattcta tggactactg gggtcagggc accctggtaa ccgtatcttc cggtaccgaa 2040 
caaaaactca tctcagaaga ggatctgaat ggggccgcac atcatcatca ccatcacgag 2100 



2103 



caa 



<210> 4 



<211> 701 



41 



<212> PRT 



<213> AI^fK 



<400> 4 

Met Gly Leu Glu Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met 
1 5 10 15 



Lys Pro Gly Ala Ser Val Lys lie Ser Cys Lys Ala Thr Gly Tyr Thr 

20 25 30 



Phe Ser Asp Tyr Trp lie Glu Trp Val Lys Gin Arg Pro Gly His Gly 
35 40 45 



Leu Glu Trp lie Gly Glu He Leu Pro Gly Ser Gly Arg Thr Asp Tyr 
50 55 60 



Asn Glu Arg Phe Lys Gly Lys Ala Thr Phe Thr Gly Asp Val Ser Ser 

75 80 



65 



70 



Asn Thr Ala Tyr Met Lys Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala 

85-90 95 



Val Tyr Tyr Cys Ala Thr Gly Thr Thr Pro Phe Gly Tyr Trp Gly Gin 

100 105 110 



Gly Thr Leu Val Thr Val Ser Ala Thr Ser Thr Pro Ser His Asn Ser 
115 120 125 



His Gin Val Pro Ser Ala Gly Gly Pro Thr Ala Asn Ser Gly Ser Arg 
130 135 140 



42 



Asp lie Val Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Gly 
145 150 155 160 



Gin Arg Ala Thr lie Ser Cys Arg Ala Ser Gin Ser Val Ser Thr Ser 

165 170 175 

Ser Tyr Thr Tyr Met His Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro 

180 185 190 

Lys Leu Leu lie Lys Tyr Ala Ser Asn Leu Glu Ser Gly Val Pro Ala 
195 200 205 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn lie His 
210 215 220 



Pro Val Glu Glu Glu Asp Thr Ala Tyr Tyr Tyr Cys Gin His Ser Trp 
225 230 235 240 



Glu lie Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Glu 

245 250 255 



Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin 

260 265 270 



Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Ser Thr Glu Val Lys 

280 285 



275 



Leu Val Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser Met Lys 
290 295 30° 



lie Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr Thr Met Asn 

315 320 



305 



310 



43 



Trp Val Lys Gin Ser His Gly Lys Asn Leu Glu Trp Met Gly Leu lie 

325 330 335 

Asn Pro Tyr Lys Gly Val Ser Thr Tyr Asn Gin Lys Phe Lys Asp Lys 

340 345 350 

Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met Glu Leu 
355 360 365 



Leu Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg Ser 
370 375 380 



Gly Tyr Tyr Gly Asp Ser Asp Trp Tyr Phe Asp Val Trp Gly Ala Gly 

390 395 400 



385 



Thr Ser Val Thr Val Ser Ser Thr Ser Gly Gly Gly Gly Ser Gly Gly 

405 410 415 



Gly Gly Ser Gly Gly Gly Gly Ser Ser Arg Asp He Gin Met Thr Gin 

420 425 430 



Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly Asp Arg Val Thr He Ser 
435 440 445 



Cys Arg Ala Ser Gin Asp He Arg Asn Tyr Leu Asn Trp Tyr Gin Gin 
. 450 455 460 



Lys Pro Asp Gly Thr Val Lys Leu Leu lie Tyr Tyr Thr Ser Arg Leu 

475 480 



465 



470 



His ,Ser Gly Val Pro Ser Lys Phe Ser Gly Ser Gly Ser Gly Thr Asp 

485 490 495 



44 



Tyr Ser Leu Thr lie Ser Asn Leu Glu Gin Glu Asp lie Ala Thr Tyr 

500 505 510 



Phe. Cys Gin Gin Gly Asn Thr Leu Pro Trp Thr Phe Ala Gly Gly Thr 
515 520 525 



Lys Leu Glu Leu Lys Arg Ala Val Asp Phe Gin Asn Ala Leu Leu Val 
530 535 540 



Arg Tyr Thr Lys Lys Val Pro Gin Yal Ser Thr Pro Thr Pro Val Glu 

555 560 



545 



550 



Val Ser His Met Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val 

565 570 575 



Lys Pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser 

585 590 



580 



Leu Ser Asp Tyr Gly Val His Trp Val Arg Gin Pro Pro Gly Lys Gly 
595 600 . 605 



Leu Glu Cys Leu Gly Val He Trp Gly Gly Gly Thr Asn Tyr Asn Ser 
610 615 620 



Ala Leu Met Ser Arg Arg Val Thr 
625 630 



Gin Phe Ser Leu Lys Leu Ser Ser 

645 



Ala Axg Ser Tyr Tyr Tyr Ser Met 

660 



Ser Ser Asp Asp Thr Ser Lys Asn 
635 640 



Val Asp Thr Ala Val Tyr Tyr Cys 
650 655 



Asp Tyr Trp Gly Gin Gly Thr Leu 
665 670 



45 



Val Thr Val Ser Ser Gly Thr Glu Gin Lys Leu lie Set Glu Glu Asp 
675 680 685 

Leu Asn Gly Ala Ala His His His His His His Glu Gin 
690 695 700 

<210> 5 
<211> 18 
<212> DNA 
<213> 

* 

<400> 5 

tataccatgg gtctcgag 

<210> 6 

<211> 59 

<212> DNA 

<213> AI^lS 

<400> 6 

tataccatgg gtctcgagat gtacccgcgc ggtaacacta gtgaattcaa cagcacgta 

<210> 7 
<211> 59 
<212> DNA 
<213> AI^* 

46 



<400> 7 

agccagtcct ggtgcagtac ggtgaggacg cttacaaccc ggtacgtgct gttgaattc 
<210> 8 

9 

<211> 59 

<212> DNA 

<213> AI^* 

<400> 8 

ctgcaccagg actggctgaa tggcaaggaa tacaaatgca agagtacttc tagaatgta 

<210> 9 

<211> 59 

<212> DNA 

<213> AI^* 

<400> 9 

cgaaccagca gcgcattctg gaagtcgacg ttaccgcgcg ggtacattct agaagtact 

<210> 10 
<211> 59 

* 

<212> DNA 
<213> Alp* 



47 



<400> 10 

aatgcgctgc tggttcgtta caccaagaaa gtaccccaag tgtcaactcc aactcctgt 

<210> 11 

<211> 59 

<212> DNA 

<213> AX#/& 

<400> 11 

gcggtaccgt taccgcgcgg gtacatcata tgtgagacct ctacaggagt tggagttga 

<210> 12 

<211> 59 

<212> DNA 

<213> AI^^S 

<400> 12 

cgcggtaacg gtaccgcgct ggaagttgac gaaacctacg ttccgaaaga atttaacgc 

<210> 13 
<211> 64 
<212> DNA 

« 

<213> AIM 
<400> 13 

tcgctagccc catccgcggg atgtcagcgt ggaaggtgaa ggtttccgcg ttaaattctt 



48 



tcgg 

<210> 14 

<211> 59 

<212> DNA 

<213> Al^Jfi 

<400> 14 

atcgagctca tgtacccgcg cggtaacgct agcgaa'caaa aactcatctc agaagagga 

<210> 15 

<211> 59 

<212> DNA 

<213> Al-&« 

<400> 15 

tattgctcgt gatggtgatg atgatgtgcg gccccattca gatcctcttc tgagatgag 

<210> 16 
<211> 30 
<212> DNA 

■ 

<213> AI^S 
<400> 16 

ctcgacggat ccttattgct cgtgatggtg 

49 



<210> 17 

<211> 22 

<212> DNA 

<213> AI*I* 

<400> 17 

taatacgact cactataggg ga 

<210> 18 

<211> 19 

<212> DNA 

<213> AI^^ 

<400> 18 

gctagttatt gctcagcgg 

<210> 19 

<21l> 24 

<212> DNA 

<213> AI«* 

<400> 19 

tcacatatgc aggtacagct acag 



<210> 20 

<211> 25 

<212> DNA 

<213> AI*&* 

<400> 20 

ttcgctagcg gaagatacgg tacca 

<210> 21 

<211> 25 

<2L2> DNA 
<213> 

<400> 21 

aagagtactg aggtgaagct ggtgg 

<210> 22 

<211> 27 

<212> DNA 

<213> AIM 

<400> 22 

gaagtcgaca gcgcgcttca gttccag 



<210> 23 



<2n> 15 

<212> PRT 
<213> AXl§-/£ 



<400> 23 

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
1 5 10 15 



<210> 24 



<211> 20 



<212> DNA 



<213> 



<400> 24 

ttcctcgagc aggttcagct 



<210> 25 



<211> 58 



<212> DNA 



<213> AI^S 



<400> 25 

tcgcgcccgg tttcatcagt tccgcaccgc tctgctgcag ctgaacctgc tcgaggaa 



<210> 26 



52 



<211> 58 
<212> DNA 
<213> 

<400> 26 

actgatgaaa ccgggcgcga gcgtgaaaat 

<210> 27 

<21i> 44 

<212> DNA 
<213> 

<400> 27 

cacccattcg atccaataat cgctgaaggt 

<210> 28 

<211> 59 

<212> DNA 

<213> Al-p^J 

<400> 28 

attattggat cgaatgggtg aaacagcgtc 

<210> 29 
<211> 58' 



cagctgcaaa gcgaccggct ataccttc 



atagccggtc gctt 



cgggtcacgg cctggaatgg atcggtgaa 



53 



<212> DNA 
<213> AI^^So 



<400> 29 

acgttcgttg tagtcggtac ggccgctgcc cggcaggatt tcaccgatcc attccagg 

<210> 30 

<211> 60 
<212> DNA 
<213> Al^i* 

<400> 30 

cgtaccgact acaacgaacg tttcaaaggc aaagcgacct tcaccggcga cgtttctagc 

<210> 31 

<211> 60 

<212> DNA 

<213> AIM 

<400> 31 . 

ttcgctggtc aggctagaca gtttcatata cgcggtgttg ctagaaacgt cgccggtgaa 

<210> 32 
<211> 59 
<212> DNA 



<213> AI^ 



<400> 32 

tgtctagcct gaccagcgaa gatagcgcgg tgtattactg cgcgaccggc accaccccg 

<210> 33 

<211> 60 

<212> DNA 

<213> AI^« 

<400> 33 

gctcacggtc accagggtgc cctgacccca gtaaccgaac ggggtggtgc cggtcgcgca 

<210> 34 

<211> 59 

<212> DNA 

<213> Al^iS 

<400> 34 

gcaccctggt gaccgtgagc gcgactagta ccccgagcca taacagccat caggtgccg 

<210> 35 

<211> 59 

<212> DNA 

<213> AX** 



55 



<400> 35 

gtctctagag .ccgctgttcg cggtcgggcc gcccgcgctc ggcacctgat ggctgttat 

<210> 36 

<211> 58 

<212> DNA 
<213> 

<400> 36 

cgaacagcgg ctctagagac atcgtgctga cccagagccc ggcgagcctg gcggtgtc 

<210> 37 

<211> 60 

<212> DNA 

<2i3> AI^ 

<400> 37 

ctgggaagca cggcaggaga tggtcgcacg ctgacccaga gacaccgcca ggctcgccgg 

<2lO> 38 
<2il> 59 
<212> DNA 
<213> AltfflJ 

56 



<400> 38 

tctcctgccg tgcttcccag tccgtttcca cctcctccta cacctacatg cactggtat 



<210> 39 



<211> 56 



<212> DNA 



<213> AI^/S 



<400> 39 

gatcagcagt ttcggcggct gacccggttt ctgctgatac cagtgcatgt aggtgt 



<210> 40 



<211> 59 



<212> DNA 



<213> AX&f& 



<400> 40 

agccgccgaa actgctgatc aaatatgcga gcaacctgga atctggtgtg ccggcgcgt 



<210> 41 



<211> 59 



<212> DNA 



<213> AX^J& 



<400> 41 

gttcagggtg aagtcggtgc cgctgccaga accgctgaaa cgcgccggca caccagatt 



57 



<210> 42 
<211> 59 
<212> DNA 

* 

<213> AX^/& 
<400> 42 

gcaccgactt caccctgaac atccacccgg tggaagaaga agataccgcg tattactat 

<210> 43 
<211> 59 
<212> DNA 

<213> AI^^ 
<400> 43 

gccaccgaag gtacgcggga tttcccaaga gtgctggcaa tagtaatacg cggtatctt 

<210> 44 

<211> 50 

<212> DNA 

<213> AIp/S 

<400> 44 

tcccgcgtac cttcggtggc ggcaccaaac tggaaatcaa agaattcgcc 



<210> 45 

<211> 21 

<212> DNA 

<213> AIp/S 

<400> 45 

ggcgaattct ttgatttcca g 

<210> 46 

<211> 21 

<212> DNA 

<213> AIp^ 

<400> 46 

ggcgaattct ttgatttcca g 

<210> 47 

<211> 20 

<212> DNA 

<213> AI^^ 

<400> 47 

agccgccgaa actgctgatc 



<210> 48 



<211> 20 
<212> DNA 
<213> 

<400> 48 

gatcagcagt ttcggcggct 

<210> 49 

<211> 20 

<212> DNA 

<213> AX^« 

<400> 49 

cgaacagcgg ctctagagac 

<210> 50 

<211> 20 

<212> DNA 

<213> AI^^ 

<400> 50 

gtctctagag ccgctgttcg 

<210> 51 
<211> 20 



<212> DNA 
<213> AI^^ 

<400> 51 

gtaccgacta caacgaaogt 

<210> 52 

<211> 20 

<212> DNA 
<2i3> 

<400> 52 

acgttcgttg tagtcggtac 
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10 2 1(T 1CT 
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5 
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